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(54) STREPTOCOCCUS ZOOEPIDEMICUS MEDIUM AND PROCESS FOR PREPARING 
HYALURONIC ACID 

(57)Abstract: 

PURPOSE: To provide a hyaluronic acid of high molecular weight, a new microorganism that can 
produce the hyaluronic acid, the production process of hyaluronic acid using the same and the 
culture medium therefor. 

CONSTITUTION: A strain of Streptococcus zooepidemicus LBF707 (KCTC 0075BPA), a mutant 
that can produce hyaluronic acid of high molecular weight because it is defective in hemolysis 
and hyaluronidase activity, a production process of hyaluronic acid using the same, and a 
culture medium to be used therefor are provided. 
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(57) QEtt] 

X bU-7>ay;*7X • X^XfcfxSTJXLBF 7 0 7 
(KCTC 0 0 7 5BP), £©MI|c«ttflfTafc:7,fr 
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1 

mxmv] ®&L&&£zst7)iv~y— tree** 
[»#«2j m#?mt7)\sv z 

XLBF707 (KCTC 0 0 7 5BP). 

[»*« 3 ] m*m i *&« 2 ia«o^a«cs«#-r 

%Z\t ££tf h 7;l/D >$©39igm 

[»#3l5] iftg23Eg1*a<XhI/Xh3y;*jX • X£ 
XEt5*XLBF 7 0 7 (KCTC 0 0 7 5 BP) 
«#3HiB«©#£. 

[tt#«6] ^'J^>O«g*t0. I~5.0g/1T 
<fc Z> . fflfcRS 4 SfcteBf #31 5 !£«©#&. 

[8W©S¥fflfctft9]] 

[0 0 0 1] 

m*±<D$m#m #5gw«iS*H i at7^D>si(H 20 

yaluronic acid=H A)©g±lim&f9SX h P-Xt-3 

&»©ttttfcBW £ fc©T&-5. 
[0002] 

;i>D 5 3 0 0 7J:SOPh>©iI«g© 

©^?3>ll£N-71:5Vl^;lOtf5>££SCB 
-1, 3tB-1.4Tjtt®«t^Lfct)©t$nT^ 30 
*. t7^o >&££#•?•©&», !B**#ffil$ 
©«?HlEft#<», j*««ffl**ttottft©««H©J:3 

^M&ffli^stn. t7;pD>si«»* 

ioTSSilSn*. 09;ttf. »»©«**>& k7;kD> 
KSttfflf <B^ft3fi«A5X(BBlaj)©*B»flF»4 i 1 4 
1,9 7 3^C8Bi«3ftT^*. 
[0 0 0 3] »«©IW(l*>6ttfflK:J:0t7^a>KS 
jSarJ-S#8Ttt. IM»rt©3>FP'f3 l >IM£^U 

* ©»l&IMtDBtf*&BTr* 0 #S8 WTfc « £ V» 3 

T. «***fflv»*t7;vo>K(oa**ft»4ffi»Wt: 
< . H*HM*iWIIILCSlc ck 0 **HP«© 
t:7;>n>K*JjBfiRJ(ST#6n-6ilt**»6nTV>4 
</f?X©*BHWMM, 1 4 1,9 7 3**. 7#-y-#(Ak 
asaka)© H#H*SBBBB5 8-0 5 6 6 9 2^, "AdH 
(Nimrod)©#Bftfif&liSf§8 6-0 0 0 6 6^#M)« 

[0004] ;:ni;T. t7;va>K©s^pJt6^»^ 
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2 

7)Vu>&<Dm§L\z$im-znT&itxhv7v^viix 

JR©W*fcttXM/Xh3y*X • tr*y*X(S.pyoge 
nes). XhP-XF3«y;*7X • 7 x#— 'J X (S. faecal i 
s). X M^Xh3s»*X • T^Xtf^^Xtf.dysgala 
ctiae), X M/!7>3«y#X • X^XtTrS^XCS.zoo 
epidemicus). X h I/XF3 y *X • X^-T (S.equi), 
X hkXN3>y*X • X£-f ->5 'JX(S.eQUisimilis) 
g*t&D. dftSfiA^X^Kttergey's ManuaDfri 

so. -jRwc a*jiiffjB««r*WM)wwiT*« 

fclll&SttT^*. B*ffl&MBS5 8-5 6 6 9 2&J; 
tfBS6 0 - 5 0 0 9 9 7^. *$8Kffl#i*&1*r$&9 2 - 
9 4 9 4^*£tf:**RBttft&|!ia58 7- 1 1 2 5 2 
**£Ktt. XM/^h3y*^JR©«*ftfflV>«t7 

[0 0 0 5] Sfc, WAtf, U >B6&©«£5flS5K:«fc3 
3EriS(*«RH»«F^&»9 0- 5 7 74^). k\)UH> 

sis. y*3*s>ft£*jiv»**tt(B*a»nw6 

2-2 5 7 9 0 1f). '>a<tt)liH±OfcHD + 
»»T 1-22549H*), &&.Xfi7)l#=.>to£Zf 

s.>WL*mtz>n&(n*m®mm6 3- 1 4 

1 5 9 4,fc«fctfW6 2-2 8 9 1 9 8)tt£OJ;5CX 

M^Xh3«/*xsa«cc«fcst7;i/p>»©s*s*a 

[0 0 0 6] ba»U«c«t6, flMB©*frtt*T»i. 
^fli<3 0 0~2, 5 0 0*D^h>©it««fi» 

ts© 1 7;un >itttfl:«tfiffi t isTimmmofVtt 

[0007] *&w%%uz.o& ; 5tmm*mfrtz>it 

xs#x n& £$££##ifi5#^a© 1 7 d 
>«ft*a±abii*c:fcsj,aufc. web 

**#tfX hW^h3y*XJBO«f****l/Tt7J]/ 

«fc o Tss^a© t 7;ud >K§^a^s-r?^^ c t 

[0 0 0 8] 

[■W*«f*"T *^c«)©¥S3 *%nj©SW(i. iffcSH* 
a©b7;un>86^ig^^BrtEtb. t7;>o-y— tf 

«tt*±tf*att©^< fcV>X h WX h3 y ^XJB©^ 

[0009] #&w©*&©iMt;i, mtmwmnbx 

[0 0 10] #52W©t)5— P©BWtt. t7;UQ>K 
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[0 0 11] **WSffHlCl!«8fntf. ^©ffiOTfe 

treptococcus zooepidemicus ; ATCC 3 5 2 4 6) 
\zn-*7-)1-n' -- hn-N-- Sny^7-v> 
ftDPAT«a!«5«Jlft«»a**lS*3|lI6t±IIOg 

• x^x £7s a assjwttcwr *. 

[0 0 12] ±Jfi©^hVyh3y*^JW*«*JM*tt 
^»©XhWXh3y*X • X-7xfxS#X(ATC 
C 3 5 2 4 6 >OMaeillC J: 0»* !1 1 jB«T**. 
&$3£S©Rf8#8;tt*l>fc < t t> 3 @©N - ^ 
N' --hn-N--hn7^7-y>(NTG)MK 
HAtf. *$W!Trttl3fcNTG»a«, ®m<D 

a lt 1 7 ;v □ >m^mmm-v$> s t 7^ a - trs 

tf3*NTGj&aUfc«, WR**l©±T**UT. fig 
S#*<ttiMfeW<*#vop=-SWJl/Tfc7^ 

□ >ss©^ttfc«n&gjs>i*£#&. 

[0 0 13] £5LTS!?J£n£:£^&J*lJt7^n 

¥^#?S3, 5 o 0*□^;^^>^iU:©#?lfJ;:ii5^vy■ 
^ffi£;rr•5t7;^D>8l£lI£-r5. Bflfe^jn**© 

7. • XOllff5*XLBF7 0 7J £^£2*1, 19 
93¥lfl29 B#T7^X r-&ifoT©B«5tei!IH 

««tB)I^Bff (K C T C) (CSte#^K C T C 
0 0 7 5 B P t LTSffeStlfc. 
[0 0 14] — (RWK. Wi!k®<D%m<Dltt!><DmM<DI$, 

-7, #7?h-X, 7;t^h-Xfc£, #S;L<Wu 
[0 0 15] *S6^T(i, 9ftl2fie»cOf&«fi(OUv>^ 

ttmm&mmtz z. t \z & ot t 7;n= >&©££»K3s 
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4 

SsiDStt. #£L<tt0. 1~5. 0 g/lT<65. L£ 
#oT. *«W©J8Jfttt**8n I SO 1 0~1 OOg 
©iOl/3-X, 0. 5~3. 0 gOfiffKVi^^A, 
1. 0~5. 0 g©^-'J>K*'J^A. 1.0-10.0 
g©H#X*X. 1 0. 0~2 0. 0 g©B$®^Xh>:fc 

itfo. i g~5. o goywyz-stsztwrz. & 

JKIt %MO&f&\*%mmi lS0 5 0~7 0g© 
if)V^~X, 0. 7~ 1. 5 g©Sf£&-?^*>"7A, 1. 
5~2.5gOl-'J>'i*U^A, 4.0~6.0g© 
»#X*X. 13.0~17.0gO|i#^7h>M^ 
0. 5~1. 0 g©9U$»0>&&&. 
[0 0 16] -Xtf 
Xtfx3*XLBF7 0 7^6T7M/7hn»/AX 
M©***WB»«©»*Tb7^n >&©&£©*:» 
©g**#T K«$tT<5 ~ £ tc<k o T 1 7 D >88©« 

«. ig«l8c©pH£7. 0~7. 5tCSW8U 3 3"C~3 
8tT0. 1~1. 0VVM<Dm%m&&ftftL?3L&t>& 

7^n>»tta*. & 0Utf7- h 'J £A$g©»ffi£*r 
f*. fc$S©*S7&. »8**fc#tt-r*t7;Wn}# 
tt, 4i»©#ttS»«««S [7MAt;fF. 5> 
*-?\>l/ • V-tM xt-W • :*X- ^X^x-i^ • 
^r5X h • v J -\'/1> (J. Soc. Cosmet. Chem. Japa 
n) . 2_2, 9 8 8)] KioTHliK-r*. 
[0 0 17] *»M©^3ESt*(cJ:*t7;>n>BS© 
g£Sfi2. 5~6.0g/l-C$D, W£*fttt3. 
5 0 0*a?)lb>&L-kT$>Z>. fc7JI/D>®©£fiti 
l3)V/V/-)l>j3fe [I. v>-7-^-^7- 
;\ , -1'^n>?*;l/-'ir5Xh'J- ( J. Biol. Chen.) , 
1 6 7 , 1 8 9 (1 9 4 7)] tC«toTff5. $H4S© 

H-^Tt7^D>BI^^WtT^SS«l 
§gf* [P.ftA^l/i', i7D7F^77^7 (Chrom 
atographia, 3_0, 201-204(1990): -f-JV 1 ) 
>'B.M-f^, 71r\)7-jl3)V- AW^SXMJ 
- (Anal.Biochem.) , 1 4 7, 387-395(198 
5) ; / U3 -^HA->, ^v-^-Jl" i^DTh 
(J.Chromat.), 2 9 9, 5 0 8-5 1 2 (1 
9 8 4)] , te&WTtmm&%H2tltth7)VV>» 

\z-z>^T&m*ttf&?z>. t7)in>&<Dmm&ooft 

b7;PD>K©^S*7-;PU> WJX 77" 
Uf'f*;l'-7'5Xh l J- (Analytical Biochemist r 
y) . 1 4 7 , 347-395(1985)] ©gi^ : 
ffifEH^rttS (Limited Intrinsic Viscosity) = 0. 0 0 
0 3 5 6 x MW exp ( 1 . 0 6 9 9 ) fcioTg 
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CO 0 I 8] 

mmm- &**xjm*©x*u 

X(ATCC 3 5246)£2 5ml©hy H« ka- 
-f y h^flfi(Todd-Hewitt^, Difco, USA> Sjift#^0 
4 9 2- 0 5-0)(3S«bTv 3 7-CT1 4^f«igS JO 
««*2.5ml*flV2 5mlOhyH 

• ta-^r y h*»fc»aUT. 3 7 < CTJtlSJi«»U3 
BT5STjgS«#bfc. tt«ft. «l«ilml 4"C 
T?SSt*&#* ( 5 , 0 0 0 x g 5 ft) U JtJSbfcifflJiaSS 

jru cnfih'Jx-7H>wttii(i iaoh 
yx6g. pH6.o, ?h>i 5.8g, mmry 

t^Alg, 2 5mg, «EKvy*-> 

£A0. 1 g. ffi&j])V~/VA0. 0 0 5 g) lm 1-fO 
ffifflUT2@i5fe^Lfc. %$Lfc«B«iiffle8ffKlm 
l\zm®Ltz&, 10 0~2 0 0/ig/lONTG*IS 20 

jnb3 7 < ct?2 o~3 oftmmmzitzi>\ *7c«6o 
[0019] NTG-erasnfcMHMMftMccs, 

0 0 0 x g 5#>T3frW»*U tHRLfcfflja&t&K 

ifflJia^ 1/ y h £ £ 6 (CffiriSi^ffiK 1 m 1 IzMM 
f®5^©lmlS25mlOh-yH' fca — f y MS 

• ta— f v h*^*«±C»tltU&«. 3 7"CT?4 8 
[0 0 2 0] 1S2) t7*D=y— 

»«©«?# 

xgi tw-a3&tt-«i«awftiiaia*fc*3n=- 

Z!km-&MMzmMZliT®mm lml!iD400Mg 
<DM7)Va>mt 1 %©7JP^5>Ili^V(->^Vtt 47 
S. ffiS#^A- 2 1 5 3)ft**-r* by H • ta- 
-f y h*^i$flfi±(C^ttbfc. r©W& 3 7*C©S£ 
T?2~5BHIIMM*l/fc*. 0 m 1 CD 2 N 

^S6*^fK&ira^.Tl O^M^jSbfco B*BgJfii£a9c*T 
1 7)Vu >WLt7)VzfS. >iM»£LTaaW&*»aU 

©*£fc. k7^D>»©»fpcj:oT30--«Ht: 

« 3 d 3- £ b 7 □ 3 y— tf &g £ i/fc 
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[0021] xg 3 ) hyfromom&mz&wt 
atriaxg 2 *> &#&nfcg«&jitt&fiinexe 1 tn- 

*a*»*T*RUT h y H • to.-* y h«^igtf!± 
\zmWL1t&, 3 7t:©SgT4 8IHfW*e««L/fc. 

5*X(ATCC 3 5 2 4 6)£&fflL/t. 2*!Si¥,kO 
«*tt)5*K<, 3D3-©*i*;*at*#VOD3-£k 

Tjvay&om&mz&nitmtt&gwt vrmm l 
it. 

[0 0 2 2] X84) mft?&V>t7)la>M&±m 

mam 

^tS-W 'J-3>^xeSffofc. byF-ta—fy 
h*» 3 g£ 1 5 0ml C0^®*t^LT 1 2 1 TCT 
1 5»MiS«b^ £££1*£&8iL3 7tTl 5P$ 
Nia8*Ufc. ±**©fc»t;:5 1»»»C*««1 1 
6 0 g0iOP3-X> 1. 0 g©*»V^->C7 
A, 2 . 0 g ©|g- 'J 'J •> A, 5 . 0 g ©»®X* 
X, 1 5. 0 g©ffiHS^7h>:fcJ:tf0. 7 5g©"?U>> 
>£^tr««»c3 1 £aAL£. flflfBS*£l 2 1-CT? 

50mlSMTpH7.1, fi£3 5*C, S^tfiKO. 
5 vvm««»Utfl«&2 4»M#ft**Ufc. 
SEUKLT0. 4 5Mm©7^;U^-&fflbTiaiiibfe 

^, aiat^iSiji^^Dvhi/^^^-L^ tot 
t>^<*a*n*t7^n>Kft«4f *«**awi/ 

5 2 4 6)fC«t0S^^nfck7;Un>H«t0iSi^ft 

<Dt7)in>m&m$i-rz&m&mm&i&®it. 

«*JM*fcJ:oTK4*nfct7;Wn>«ttW4!H i ft 
*t 3 , 5 0 0 ^ P ?)V h >JK±TM«$ n&. 

[ o o 2 3 ] mm 5 ) $g« j*i*®«a¥tttttt 



• i^ASfefe : Kitt 

• 1 0*CtCT©^g : KEtt 
•4 5tlCT©*ft :|Stt 

• 6. 5%&i6#T©J&g :^tt 
•PH9.6WM :M(tt 

• 4 0%mjt-e©jfc& 

• 7;^3>»»tt : ffitt 



•«»»tt iffr-a-Ts* v;uh-x, 7.^a-x, v 
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£RfcV>T, «ra^©A*-*Xffi5i [Bergey* s Manual of 
Determinative Bacteriology 1 9 74] tl^£ti;t 
7> hPXhrtyrtX • X^Xfc^J&Xtlf-fcfcttS 

•X^Xfcf5 i 3*XLBF7 0 7j t^Lfc. 

[0024] ittaflii t t;ud >KJK$(0^ 
gfjfB^WJ 1 ©I84fr6#6nfc&»&8cX hl^X 
KnyrtX • X^XtfxSrtXLBF? 0 7 <h7sM^X 
h3-y*7 • X^Xtfx5*X(ATCC 3 5 24 6) i0 
13 cfc U g * 3 tlfc 1 7 ;u D >K ©HW * It tt b fc ( 0 
1 ). tt£%ffiXA*Mc<l:«£»¥&ttft!!f 0 k7;i/D 

>^©JR^«X hWXh^i/^X • X^Xtfx3*X 
(ATCC 3 5 2 4 6){C<fc?> 1 &©J;Dt)2 0%igS*i 

[0 0 2 5] R&m tt=mv>im. 

WE©^«JM*C J: 1 4i«H»© A T C C 

3 5 2 4 6 lC<fc£5S»$^S¥$3nfck7;VD>&© 
»^ tt*Ka*#^ a V h ^7 7 -r «t o T»>«J© 

iffi^*^ttffl$nfcS«rUiR , f»t7;uD>gS3SiS I . m a> 

A. tf, bVnXHEALON) (Lot. No. RB41401, Pha 
rmacia AB, Sweden), 7;W!V(ARTZ)(0*^jb^X 

r5*XLBF7 0 7[C<fc0S4$nfct7;VD>Kta 

f 7 o 7fc«fcoT*^$nfct7;pD>Kt»teo)ia» 



*:fc±tf7>£77(AMVISC)(Jonnson 8 Johnson, USA)£ 

UTJt*i/fc. 03(c*e»n5j;5ic, 

««t9tw^fc. ^t7;VD>K©ift©^fi«^ 

nfc. noli*. *M/!7*foy#3, -X^xtfxS* 
XLBF 7 0 7{CJ:^t7^D>'KO¥^ : patt3, 
8 0 t;H3>©fc©lJ3, 7 0 0*n 

y;Ph>*cfct;7>tf770"bott3, l o o+d^jI/ 

[0 0 2 6] fHfl§gt|2 <7 U $»*£tr*J6n:©M** 
8 

^ttAUfc. «si>atoifi^tt«sijeti i so 6 o %<r>v 

;H3-7>. 1. 0 gOfiS^V^->-7A. 2.0g©S5- 
»J>K*"J!7A, 5. 0 g ©8f#X*X:fc<fct; 1 5. 0 g 
OSS#^Xh>*>5ftoT^5. S'JSJffciMHln 1 
^00, 0.5, 0.75, 1. 0*5^:1X2. 0 g©ST58 
H(iiB««6Sl 2 11CC2 OftMHS&M 

5*7(ATCC 3 5 24 6)(Di«ijSl5 0mlS: 
fin^.TpHli7. 2,ffla3 5-C. a^3Sao.5vvm 

iggi£*lc8#T5k7;i'0>B§©$&£8!l£U ^-o 

Id, '7U^>S'i)D^SHi:»c«ti3t7^o>Koa5feS 
jWtfllUfc. 

Ml] 



M 1 . "7 'J ^XflEfcJ:* 1 7JVa >&©g£3 



^fO<7'J>?>©i§a 0 0.5 

(g/i) mm) 

(g/l) 3.5 4.1 

[0 0 2 7] Jttag!)3 i8%*©^ 'J -/>©#£©#& 
\Z £ -5 1 7 D >S&*H^fi© Jt& 

*y s»««*o. 7 5 g/i icBj&r*EMi*Jifc 

fc. JS«©i&7&> ftSHKfotT^a^KCDWttttt 
4. 8g/if§fire&o;fc. **«2K:»j«ffltbTffl 
^fct7;PD>Kt*jt«iE^e.#6nfct7;i'D>K 40 

©#7S£i£tfcUfc. 04tt<7'Jv ? >©W*(C,toT4 
fig$nfct7^D>KojSSI'<fc-5)|*So^b(*J;lX 
SKHWiteaf»)*^-r. 04T. NH2-Ctrl« 

>mmmm2, *tmw)*mm,* NH2-undii 
•7 'J ^>£Hrtrigifc£ffiffl br#fc t7;un >&(#jt 

«i3ooomi/g^T, mmmommm^mm 

Wj3,4 0 0ml/gT*5. H©M«MJfiL&^ 



0.75 1.0 2.0 5.0 



4. 8. 4. 8 5. 0 
3 0 0 0*n^h>-r&oT£®»©#7a(iift3 3 

tc, «ifi(c •> y 5»*flHnrr s h 1 1 £ d t 7;wd >® 

©»7S^JiSDL/fc. 
[0 0 2 8] mmmz m*©/ty 
5 lf8»«te*««cl 1 MID Bogota-*, 1.0 
gWfiftKv^^i/^A, 2.0gO«-'J>t*'J9 
A, 5.0gOiSl^, 1 5. 0 g©»S^Xh>, 
*«fctf 0. 7 5 gO^Ui^t^triHtiftS 1 SftAt 
fc. |te«ttftl 2 l"CT2 0»|ffli«JB6«»;«BILfc 

*XLBF 7 0 7©8&&i0U 5 0m 1 ^JjQ^T, pH 
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